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@ Image information input apparatus.

@ An image information input apparatus used for a . Rl G .1
copying machine and a facsimile apparatus, which compris-
es a support device for supporting an original thereon with a
recording surface thereof up, a cover device for covering the
original supported on the support device such that the cover
device faces the recording surface of the original and a
reading device for reading out the image information on the
original through the cover device. The cover device has a
surface capable of recording an additional image.

Croydon Printing Company Ltd.
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"Image Information Input Apparatus"

This invention relates to an image information input
apparatus for digitally inputting image information used for a
copying machine, a facsimile, or the like.

In an image information handling apparatus such as a
copying machine or a facsimile, an original image is read and input
as digital image information to the apparatus. The input digital
image information is appropriately processed and used to transmit a
copy of the original image, or reproduce a hard copy. In this type
of apparatus, the original is set face down on a transparent platen,
and the image information recorded on the original is optically read
out from beneath the platen by a scanner.

In a conventional scanner, however, the original is liable
to be placed on the platen on a slant so that the scanning operation
is not precisely performed. Further, when it is desired to input
supplementary image information with the image information of the
original set on the platen, it is necessary to physically process
the original by additionally recording the supplementary image
information on the original or by merging a plurality of originals,
so that the original may be damaged.

Accordingly, it is an object of the present invention to
provide an image information input apparatus which may
simultaneously input information for a plurality of images.

Another object of the invention is to provide an image
information input apparatus which permits input of supplementary
image information with original information without first physically
processing the original.

Accordingly, the present invention provides an image
information input apparatus comprising:

means for supporting an original so that information on a
surface of the original can be read out;

a viewing means for viewing the information surface of the
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original, said viewing means having a surface capable of recording
additional information added by the operator; and

means for reading out the image on the original and the
additional image recorded on said viewing means.

Some embodiments of the invention will now be deseribed by
way of example with reference to the accompanying drawings, of
whi ch: |

Figure 1 is a perspective view of a scanner including an
image information input apparatus according to the present
invention;

Figure 2 is a side sectional view of the scanner shown in

Figure 1;

Figure 3 is a plan view of a reading device of the
scanner;

Figure 4 is a bloeck diagram of an electric circuit of the
scanner;

Figure 5 is &a graph showing characteristics of ecolour
filters of the scanner;

Figure 6 shows an example of the delete mode of operation;
and

Figure 7 shows a timing diagram useful for explaining the
example of Figure 6.

Referring to Figure 1, the scanner comprises an original
table 12- secured on a top of a casing 10. This original table 12
for supporting an original to be scanned consists of an elastic

sheet 14 and a white sheet 16 which are bonded to each other and

attached to the upper surface of casing 10. When a book or the like
is placed on white sheet 16 with the cover of the book down so as to
read out an image in the book, the unevenness of the underside of
the book is compensated by the elastic surface so that the upper
surface of the book may be made flat. A transparent plate 18 to
retain and cover the book is supported in a frame 20, which is
hinged by a hinge (not shown) on the top of origi'nal table 12 so
that it can be opened and closed in the direction of arrows Al and
A2. When transparent plate 18 is closed, it faces the information
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surface of the book set on oriéinal table 12. Transparent plate 18
consists of a p;alyethylene terephthalate sheet (for example, Lumira,
a trade name by Toray Co. Ltd) with a thickness of 0.5mm. In the
case of a scanner having a long focal length, it is possible to use
a glass plate or the like with a thickness of about 2mm. A reading
device 22 is ’provided on casing 10. This reading device 22
optically reads out image information of an original set on original
table 12 and/or image information erasably recorded on the surface
of transparent plate 18. Reading device 22 is supported and
reciprocated in the direction of arrows Bl and B2 by a guide device:
24. Casing 10 is provided with an operating panel 26. Felt pens
including a red pen 28, a blue pen 30 and a black pen 32, are
provided for erasably recording image information on the surface of
transparent plate 18.

Referring to Figure 2, showing the internal construction
of reading device 22, there are shown light sources 34 and 36, e.g.
two fluorescent lamps, for illuminating transparent plate 18, two
lens arrays 38 and 40 for collecting light reflected from plate 18,
a photoelectric converter 42 for generating image signals according
to light collected by lens arrays 38 and 40, and a signal processing
unit 44. A cleaner 46 is provided integral with reading device 22
for
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cleaning the surface of plate 18. This cleaner 46 comprises a belt-
like non-woven cloth 48 saturated with liquid cleaning agent for
cleaning the surface of plate 18 by rubbing, a feed roller 50 having
a roll of non-woven cloth 48 wound thereon and & recovery roller 52
for taking up non-woven cloth 48 fed from feed roller 50. These
rollers 50 and 52 are driven in the counterclockwise direction by &
motor (not shown). Cleaner 46 is also provided with a lever 54
pivoted to a frame (not shown), a guide roller 56, a biasing member
58 and a plunger type solenoid 60. Guide roller 56 is pivoted at one
end of lever 54, and non-woven cloth 48 between feed roller 50 and
recovery roller 52 is passed in contact with guide roller 56. Biasing
member 58 is coupled to the other end of lever 54 and applies a
tensile force thereto. Solenoid 60 turns lever 54 counterclockwise
against the biasing force of biasing member 58. This solenoid 60
may be energized for selectively cleaning the surface of plate 18
during forward movement of reading device 22 (i.e., movement in
the direction of arrow B2 in Figure 2).

Referring to Figures 2 and 3, photoelectric converter 42
comprises a base plate 62 which faces lens arrays 38 and 40 and a
plurality of photoelectric converting arrays 64, for example CCDs
(charge coupled devices), are alterndtely arranged in parallel to one
another. This structure permits the use of economical small length
CCDs in combination. Photoelectric converting arrays 64 are alter-
nately masked by two different color filters, e.g., a red filter 66
and & blue filter 68 as shown in Figure 4, so that image signals are
generated according to the wavelength of light reflected from plate
18. More specifically, red and blue filters 66 and 68 are alternately
arranged on pairs of photoelectric elements 70 which define a pixel
of photoelectric converting array 64, as shown in Figure 4. Red
filter 66 has a characteristic which transmits light of wavelengths
according to & line L2 &s shown in Figure 5. Blue filter 68 has a
characteristic which transmits light of wavelengths according to a
line L3 as shown in Figure 5. In Figure 5, line L1 shows the rela-
tive value of natural light. Namely, blue filter 68 absorbs substan-
tially all reflected blue light according to its characteristic, so that
substantially no photoelectric conversion signal corresponding to the
reflected blue light is provided from photoelectric converting element
70 covered by blue filter 68. Also, red filter 66 absorbs substan-
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tially all reflected red light according to its characteristic, so that
substantially no photoelectric converting signal corresponding to the
reflected red light is provided from photoelectric converting element
70 covered by red filter 66.

Figure 4 shows the detailed circuit of signal processing unit
44. The illustrated circuit is provided for each pair of photoelectric
converting elements 70 which are covered by red filter 66 and blue
filter 68, respectively. Signal processing unit 44 is provided with
A /D converters 72 and 74 and comparators 76 and 78. A/D con-
verter 72 converts photoelectric signals of photoelectriec converting
element 70 covered by blue filter 68 into digital signals. Another
A /D converter 74 converts photoelectric signals of photoelectric con-
verting element 70 covered by red filter into digital signals.
Comparators 76 and 78 are connected to A/D converters 72 and 74,
respectively, and compare the digital signals of A/D converters 72
and 74 to preset threshold levels of red and blue level setters (not
shown), so that comparator 76 generates a blue absorption signal Sab
and comparator 78 generates a red absorption signal Sar.

These absorption signals Sab and Sar are provided to a
color disassembler 80 which converts the digital signals Sab and Sar
into color digital signals, e.g., a white signal S1, a red signal S2,
and black signal S3, and a blue signal S4. This color disassembler
80 includes an AND gate 82 which receives the absorption signals Sab
and Sar and provides the white signal S1, an inverter 84 which
receives the blue absorption signal Sab and provides an inverted
signal, an inverter 86 for inverting the red absorption signal Sar, an
AND gate 88 which receives the blue absorption signal Sab and the
inverted signal of inverter 86 and provides the red signal S2, an
AND gate 90 which receives the inverted signals of inverters 84 and
86 and provides the black signal S3, and an AND gate 82 which
receives the red absorption signal Sar and the inverted signal of
inverter 84 and provides the blue signal S4. '

These color signals S1, S2, S3 and S4 are provided to an
eraser 94. This eraser 94 functions such that when additional infor-
mation recorded on plate 18 is different from an original information
recorded on an original document, it selectively erases the color
signals S1, S2, S3 and S4 of the original information according to

the additional information or it merges the original information and
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the additional information. Eraser 94 includes a changeover switeh
96 for switching the red signal S2 between terminals 01 and 02, a
changeover switch 98 for switching the black signal S3 between
terminals 03 and 04, and a changeover switech 100 for switching the
blue signal S4 between terminals 05 and 06. These selection
switches 96, 98 and 100 are ganged together. When these switches
are switched to terminals 01, 03 and 05, normal reading operation
may be performed, in which the original information and/or the
additional information may be read out. On the other hand, when
switches 96, 98 and 100 are switched to terminals 02, 04 and 06,
eraser 94 becomes operative, so that the original information
encircled by the additional information is erased and the rest of
the original informatiom is read out. Eraser 94 also comprises a
flip~-flop 102 connected to terminal 02, and OR gate 104 for
receiving the output of flip-flop 102 and the white signal S1 and
providing a white colour component signal Si11, an inverter 106 for
inverting the output of flip-flop 102, an AND gate 108 for receiving
the output of inverter 106 and the black signal S3 from terminal 04,
an OR gate 110 for receiving the output of AND gate 108 and the
black signal S3 from terminal 03 and providing a black colour
component signal S13, an AND gate 112 for receiving the output of
inverter 106 and the blue signal S4 from terminal 06, and an OR gate
114 for receiving the output of AND gate 112 and the blue signal S4
from terminal 05 and providing a blue colour component signal Si4.
A red colour component signal S12 is provided from terminal 01.

The colour component signals S11, S12, S13 and S14 are fed
to a printer 116 for formation of an image based on these colour
component signals. Printer 116 may be a thermal transfer printer,
an ink jet printer, a wire-dot printer or a laser beam printer.

The main funetions of ti}e scanner will now be explained.
Read-Out of Image Information

As shown in Figure 2, an original P to be scanned is set
on original table 12 with the surface carrying original image
information, such as a picture, print and letters, upwards. After
transparent plate 18 is closed to retain and cover original P, a
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command switeh (not shown) provided on operating panel 26 is
operated, so that reading device 22 is caused to move over
transparent plate 18 in the direction of arrow Bl and to read out
the original image information of original P. At this time, cleaner
46 is operative.

The cleaner is activated when solenoid 60 is energised in
response to the operation of the command switeh, so that lever 54 is
turned and non-woven cloth 48 is urged against transparent plate 18
by guide roller 56. As reading device 22 is moved in the direction
of arrow B1 in Figure 2, dust on transparent plate 18 and also
images written thereon are wiped off by non-woven cloth 48. Since
cleaner 46 is provided ahead of lens array 40, the wipe-off
operation is performed prior to the read-out operation. Thus,
unnecessary information left on transparent plate 18 is not read
out. After the completion of the reading operation, reading device
22 is moved backwards (in the direction of arrow B2 in Figure 2) and
solenoid 60 is deenergised, so that non-woven cloth 48 is held away
from transparent plate 18. For the next cleaning operation, non-
woven cloth 48 is slightly fed from feed roller 50.

The image information to be read out by reading device 22
is presented by means of a contrast of at least two colours among
the colours of white, red, black and blue ineluding the background
colour of original P. As reading deviece 22 is moved gradually in
the direction of arrow B1l, original P is illuminated by fluorescent
lamps 34 and 36, and the reflected light is coupled through lens
arrays 38 and 40 to photoelectric converting array 64. In this way,
each line of information of original P is successively read out in
the direction of the scan of reading device 22. The light received
by photoelectric converting array 64 is converted to signals for
each pair of elements 70 covered by red and blue filters 66 and 68,
respectively. The light, received by element 70 through blue filter
68, is converted to the blue absorption signal Sab, and the light
received by element 70 through red filter 66 is converted to the red
absorption signal Sar.

When the blue absorption signal Sab becomes a logic "1"
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the received light is assumed to be either red light or natural
light reflected from a white plane. When the signal Sab becomes. a
logic "0", the received light is assumed to be either blue light or

the colour of non-reflected light from a black plane. When the red ™
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absorption signal Sér becomes a logic "1", the received light is
assumed to be either blue light or natural light reflected from the
white plane. When the signal Sar becomes a logic "0", the received
light is assumed to be either red light or the color of non-reflected
light from & black plane. Thus, when the red absorption signal Sar
is a logic "1" and the blue absorption signal Sab is a logic "1", AND
gate 82 outputs the white signal S1. When the blue absorption signal
Sab is logic "1" and the red absorption signal Sar is logie "0", AND
gate 88 outputs the red signal S2. When the blue absorption signal
Sab is logic "0" and the red absorption signal Sar is logic "0", AND
gate 90 outputs the black signal S3. When the blue absorption signal
Sab is logic "0" and the red absorption signal Sar is logic "1", AND
gate 92 outputs the blue signal S4.

In this way, color disassembler 80 separates the pho-
toelectric conversion signals into four color signals of white, red,
black and blue.

These color signals S1, S2, S3 and S4 are fed to eraser
94. When selection switches 96, 98 and 100 are SWi'tchea +o

terminals 01, O3 and 05, the signals S1, S2, S3 and S4 are
directly output as the white, red, black and blue color component
signals S11, S12, S13 and S14 to printer 116. Printer 116 forms an
image on a recording medium according to the color component
signals S11, S12, S13 and S14 provided from each signal processing
unit 44.

Compiling of Image Information

Addition of Image Information

Now, the operation of reading additional image information
with the original image information will be described.

First, original P is set on original table 12 with the sur-
face carrying the original imege up, and then original P is held by
closing transparent plate 18. Then an additional image to be added
to the original image is recorded on the surface of transparent plate
18 by felt pen 28, 30 or 32. Then, a command switch (not shown)
provided on operating panel 26 is actuated to instruct the reading of
the image including the additional image recorded on transparent
plate 18, so that reading device 22 is reciprocated in the direction
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of arrows Bl and B2 to read out the image information. The
reading operation is performed in the manner described above, and
printer 116 forms images including the original image and the addi-
tional image according to the color signals S11, 812, S13 and S14.
In this operation, in order to prevent the additional image from
being wiped off prior to the scanning operation, the cleaning opera-
tion occurs in response to the operation of command switch only
when reading device 22 is moved backwardly after the completion of
scanning. In this way, the additional image may be read out
together with the original image without first physically processing

the original image above.

Deletion of Image Information

The deletion operation will now be described with reference
to Figs. 6 and 7. Original P is set on original table 12 with the
recorded surface up, and is then held by closing transparent plate
18. The original P contains images X1, X2 and X3 on the recorded
surface as shown in Figure 6. These images X1, X2 and X3 are
written in black on a white background. Then, an additional image
Y which surrounds image X2 to be deleted, is written on the surface
of transparent plate 18 in red using pen 28. This image Y need not
be a closed loop so long as it surrounds image X2 to be deleted with
respect to the direction of scanning movement of reading device 22,
as will become apparent. Subsequently, a command switch (not
shownj is actuated for instructing an operation mode wherein only
the necessary part of the original image is read so that images X1
and X3 are read out and image X2 is deleted as reading device 22 is
moved over transparent plate 18, In this operation, selection
switches 96, 98 and 100 are thrown to the side of terminals 02, 04
and O6 in response to the operation of the command switch. It is
assumed that flip-flop 102 provides a logic ™0™ in its initial state.
Thus, the black signal S3 and the blue signal S4 according to images
X1 and X3 are input and the black color component signal S13 and
the blue color component signal S14 are provided by the action of
AND gates 108 and 112 and OR gates 110 and 114, so that original
images X1 and X3 are read out. When the red signal S3 based on
the additional image Y is input, the output flip-flop 102 is inverted,

PPeegiivdvy
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so that a logic "0" signal is input to AND gates 108 and 112.

Thus, AND gates 108 and 112 constantly provide logic "0" signals,
even if the black signal S3 or the blue signal S4 aecording to image
X2 is produced. This means that logic "0" color component signals
S13 and S14 are fed to printer 116. Therefore, the part of the
original image encircled by image Y is deleted as shown in Figure 6.

Referring to Figure 7, the output signal of flip-flop 102
remains a logic "0" before the additional image Y is scanned. Once
the additional image Y 1is scanned, the flip-flop 102 is set in
response to the red color signal S2, so that the black color com-
ponent signal S13 is maintained at logic "0". Therefore, the image
X2 which is encircled by the image Y is deleted.

The red signal S2 according to the additional image is input
to OR gate 104 through flip-flop 102. This signal S2 becomes a
logic "0." As a result, an image according to this signal S2 is
assumed to be white, i.e., the background of the original P. When
the red signal S2 is produced agsin as shown in Figure 7, flip-flop
102 outputs a logic "1" signal, so that the color component signals
S13 and S14 are input to printer 116.

As 8 result, as shown in Figure 6, image X2 which is
encircled by image Y is deleted and printed images Z according to
images X1 and X3 are formed on a recording medium P'. In this
way, the output signals corresponding to the unnecessary information
may be removed without any physical processing such as masking or
erasing the original image. )

As described above, the compiling of the imeages is per-
formed by merely recording the additional imege on the recording
surface of transparent plate 18 using pen 28. Therefore, there is no
need for providing a keyboard, a light pen or a mask for inputting
an additional image and & display for confirming that additional
information has been input.

The above embodiments have been described for the purpose
of illustration, and various changes and modifications of the present
invention are possible within the scope and spirit of the invention.
For example, the image pick-up device is not limited to a scanner
comprising a CCD array, and it may also be a television camera or
the like. Further, & scanner according to the present invention may
be connected in use to a facsimile apparatus, a copying machine or
an image memory such as an optical disk.
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CLAIMS

1. An image information input apparatus comprising:

means for supporting an original so that information on a
surface of the original can be read out;

a viewing means for viewing the information surface of the
original, said viewing means having a surface capable of recording
additional information added by the operator; and

means for reading out the image on the original and the

additional image recorded on said viewing means.

2. An image information input apparatus comprising means for
supporting an original thereon with an information surface facing
upwards; a viewing means for covering the original so that said
viewing means covers the information surface of the original, said
viewing means having a surface capable of recording additional
information, and means for reading out the image on the original and

the additional image recorded on said viewing means.

3. An image information input apparatus according to claim 1
or claim 2 wherein an original is supported with its information

surface facing upwards.

4. An image information input apparatus according to any
preceding claim wherein said supporting means includes a white
surface.

5. An image information input apparatus according to claim 3,

wherein said viewing means is movable between a first position where
said viewing means contacts the information surface of the original
and a second position where said viewing means is spaced from the

recording surface of the original.

6. An image information input apparatus according to claim 2,



10

15

20

25

30

35

0167359
- 12 -

wherein said viewing means includes a transparent plate.

7. An image information input apparatus according to claim 6,
wherein said transparent plate is supported by a frame.

8. An image information input apparatus according to any of
claims 2 to 7, wherein said viewing means has a sufficient stiffness
to retain the original.

9. An image information input apparatus according to any
preceding claim, wherein said reading means is movable over said

viewing means.

10. An image information input apparatus according to any
preceding claim, further comprising means for cleaning the surface

of said viewing means.

11. An image information input apparatus according to any
preceding claim in which said reading means comprises;

means for optically scanning the image on the original and
the additional image recorded on said viewing means, said scanning
means being adapted to output a signal according to the images
scanned thereby; and

means for outputting image data according to the signal
output from said scanning means.

12. An image information input apparatus according to claim 5
and claim 11, wherein said scanning means is movable over said
viewing means when set at said first position.

13. An image information input apparatus according to claim 11
or claim 12 further comprising;

means for merging the image data corresponding to the
image on the original and the image data corresponding to the
additional image recorded on said covering means.
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14. An image information input apparatus acecording to any of
claims 11 to 13 further comprising;

means for selectively deleting image data corresponding to
parts of the image on ther original in response to the image data
corresponding to the additional image recorded on said covering

means.

15. An image information input apparatus according to any of

elaims 11 to 14 in which the image data is digitised.

16. An image information input apparatus according to claim 14
further comprising;

means for providing a set of colour signals according to
the images read out by said reading means; and

means for deleting some of the colour signals of the
original image in response to the colour signal of the additional

image.

17. An image information input apparatus as claimed in claim
3, wherein said supporting means includes a deformable elastie
member for supporting the original so that the information surface
may be held flat.
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